Specifications tableSubject area*Materials Science*More specific subject area*Thin film technology &Synchrotron radiation characterization*Type of data*Table & figure*How data was acquired*Synchrotron Light Research Institute, Beamline 3.2Ua (PES) and Beamline 1.1W (XAS)- Thailand,*\
*Quanta 450 SEM, Senterra Raman spectroscopy & Bruker contour GT profilometer*Data format*Raw, analyzed.*Experimental factors*10 minutes ultrasonic cleaning with ethanol.*\
*5 minutes sputter etching with argon ions.*Experimental features*Shift in binding energy peaks realized for samples deposited under different rf power values.*\
*Notable changes in surface morphology observed for variation in substrate temperature,*Data source location*Synchrotron Light Research Institute (SLRI), Nakhon Ratchasima, 30000 Thailand*Data accessibility*Data is with this article***Value of the data**•The data provides insight on the use of light source methods using incidence at small angles as an alternative for characterization of thin films.•The structural and morphological changes observed for varying deposition parameters may assist in the modelling and parameter selection of rf sputtering of thin films for a wide range of applications.•Synchrotron data can be compared to classical method data provided to further evaluate and validate the crystalline nature of the film.

1. Data {#sec1}
=======

Mild steel substrates were coated with WC-Co powder using RF magnetron sputtering using the parameters given in [Table 1](#tbl1){ref-type="table"} Commercial argon (Ar) of 99.9% purity was used as the sputtering gas and kept constant at a gas flow rate of 11 sccm throughout the process. The distance between the target and the substrate was kept at 13cm.Table 1Data showing sputtering parameters used.Table 1SampleTime (min)Substrate temperature (°C)Rf power (W)WC-112080150WC-212080200WC-312080250WC-412080300WC-512044200WC-612070200WC-712090200WC-8120110200

2. Experimental design, materials, and methods {#sec2}
==============================================

2.1. Sample preparation {#sec2.1}
-----------------------
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XPS measurements were conducted using photon energy of 650eV throughout the whole experiments. The gold (Au) spectra was determined before canning each sample in order to acquire the reference point and equipment standard for energy shifting during analysis. Sample spectra were analyzed using excel with the macro code developed for XPS specially in the SLRI facility. Core scans of W and C were determined in order to comprehend phase and structural changes within the film.

The x-ray absorption of the film was conducted using beamline 1.1XAS of the SLRI employing glazing incidence mode at an angle of 0.4° due to the small thickness of the film. One sample at a time was loaded and fixed to the goniometer to allow for precision alignment of the sample, source and detector. The detector was positioned 90° to the sample such that it does not take readings from the radiating source but rather detect the scattered irradiated electrons from the sample. It was ensured that the sample was perfectly smooth and level in order to acquire accurate readings since the gracing incidence technique is very sensitive to surface profiles [@bib1]. The W foil was used as a standard material for the test. The obtained spectra were analyzed using the Athena software, see [Fig. 1](#fig1){ref-type="fig"}, [Fig. 2](#fig2){ref-type="fig"}, [Fig. 3](#fig3){ref-type="fig"}, [Fig. 4](#fig4){ref-type="fig"}.Fig. 1XPS spectra for WC-Co thin film deposited at various rf power settings.Fig. 1Fig. 2XPS spectra of WC-Co thin film deposited at varying temperature.Fig. 2Fig. 3High resolution core spectra of WC samples at (a) W4f region and (b) C1s region.Fig. 3Fig. 4WC L edge GI-XAS spectra for W foil and WC thin films. (a) Normalized GI-XAS spectra, (b) 1st derivative of normalized spectra showing absorption edge and (c) Fourier transform magnitudes.Fig. 4

The film microstructure, surface topography and phase identification were validate using SEM (see [Fig. 6](#fig6){ref-type="fig"}, [Fig. 7](#fig7){ref-type="fig"}), profilometry and Raman spectroscopy (see [Fig 5](#fig5){ref-type="fig"}) respectively. Surface roughness properties of the thin film are presented in [Table 4](#tbl4){ref-type="table"}. Detailed complimentary procedures and analysis are explained elsewhere [@bib2], [@bib3], [@bib4], [@bib5].Fig. 5Raman spectra of WC films deposited at various RF powers.Fig. 5Fig. 6Surface SEM images surface for deposition temperature (a) 70 °C (b) 90 °C (c) 110 °C and their respective EDS spectra (d)(e) and (f).Fig. 6Fig. 7Surface SEM images surface for deposition at RF powers (a) 200W (b) 250W (c) 300W and their respective EDS spectra (d)(e) and (f).Fig. 7Table 4WC thin film surface roughness properties.Table 4SampleRoughness PropertiesSa(nm)SkuSp(nm)Sq (nm)SskSv(nm)Sp(nm)150W433.7 ± 29.58 ± 2.94479.5 ± 171.8583.6 ± 32.4−1.2 ± 0.4−6012.67 ± 79110492.2 ± 784.3200W204.1 ± 54.662.5 ± 25.84349.8 ± 109313.6 ± 75.9−2.23 ± 0.5−7053.9 ± 1902.311404.7 ± 1943250W484.2 ± 27.59.2 ± 2.34873.4 ± 345.7658.5 ± 41.8−1.4 ± 0.3−6397 ± 89911270.4 ± 1192300W379.6 ± 15.85.4 ± 0.14630.8 ± 294.8497.6 ± 18−0.52 ± 0.1−4848.9 ± 496.69479.7 ± 55344ׄ°C136.6 ± 2489.5 ± 40.53808.2 ± 549.6201.1 ± 23.71.2 ± 1.9−8583.5 ± 796.312391.7 ± 289.470 °C263.2 ± 31.622.6 ± 4.44456.8 ± 174.2429.4 ± 66.8−2.5 ± 0.9−7487.6 ± 1317.911944 ± 1321.190 °C252.2 ± 21.35.8 ± 0.14128 ± 369.6337.8 ± 26.1−0.26 ± 0.1−4402.9 ± 138.28530.9 ± 506110 °C310.4 ± 25.49 ± 0.34351.5 ± 133402.23 ± 2−0.124 ± 0.09−5518.66 ± 1232.69870.19 ± 1355.1
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